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Long-term follow-up of a prospective trial of argon
laser photocoagulation in the treatment of central
serous retinopathy
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SUMMARY In a prospective randomised trial of argon laser photocoagulation in the management
of central serous retinopathy, long-term follow-up (6.4 to 12 1 years) revealed no evidence that
treatment significantly influenced the visual outcome as measured by the Snellen chart and by the
Farnsworth-Munsell 100-hue test. Treatment did not reduce either the recurrence rate or the
prevalence of chronic disease. Complications of treatment were uncommon. The justification for
argon laser photocoagulation appears to be limited to the hastening of symptomatic relief by earlier
resolution of serous detachment.

In central serous retinopathy (CSR)' there is serous
detachment of the macular retina. It generally
follows an acute course, with spontaneous resolution
and good recovery of visual function. A chronic
course supervenes in a minority of patients, in whom
progressive retinal pigment epithelial changes are
associated with permanent impairment of visual
function. This course may be a consequence of either
multiple recurrent attacks or chronic detachment.
The development of suitable photocoagulation

techniques2 has enabled accurate treatment to the
source of subretinal fluid as determined by fluores-
cein angiography.34 Acute studies have shown that
the duration of macular detachment is reduced by
focal application of argon laser photocoagulation
to the sites of 'leakage' in the retinal pigment
epithelium' Resolution of serous detachment is
associated with symptomatic improvement following
photocoagulation,7-" though it is acknowledged that
symptoms may persist to a variable degree despite
reattachment of the retina.4 12

Sixty-seven eyes in a randomised controlled
clinical trial, were initially reported on in 1979.5 In
the original study there was no significant difference
in final visual outcome between the treated and
untreated groups of patients as judged by Snellen
acuities and Farnsworth-Munsell 100-hue discrimina-
tion. No patient suffered visual loss because treat-
ment was withheld. The purpose of our long-term
Correspondence to L A Ficker, FRCS, Professorial Unit, Moor-
fields Eye Hospital, City Road, London ECIV 2PD.
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study was to establish the recurrence rate of CSR in
treated and untreated patients. In addition we wished
to identify any differences in long-term visual out-
come between the two groups and any complications
of treatment, factors which are important in a recur-
rent disease affecting the socioeconomic potential of
young people.

Patients and methods

Seventy consecutive eyes with CSR in 69 patients
referred to the Retinal Diagnostic Department of
Moorfields Eye Hospital between 1973 and 1977
satisfied the following criteria for admission to the
study: (1) corrected visual acuity (VA) of 6/12 or
better; (2) retina detached at the fovea; (3) retinal
pigment epithelial (RPE) defects smaller than one
disc diameter (DD); (4) no symptomatic improve-
ment since the onset of the attack; (5) absence of
subretinal exudates; (6) no cystic retinal oedema
present; (7) no associated ocular disease; (8)
informed consent to participate in the study. Patients
were selected at random by drawing a card in a sealed
envelope so that half were treated and half untreated.
It was ruled that eyes in the untreated group in which
the corrected VA fell to less than 6/12 during the
study or which developed cystic retinal oedema or
subretinal exudates should be treated and classified
as cases of failed conservative management. No
patient was withdrawn from the study for these
reasons.
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Fluorescein angiography was used to identify the
leaking site, which was then treated with the Coherent
Radiation 800 argon laser using burns of 50 to 200 trm
in diameter, 20 to 200 milliseconds in duration, and
150 to 400 milliwatts of power. Initial and final
examinations included clinical history, assessment of
best corrected VA, Farnsworth-Munsell 100-hue
error score, funduscopy by both the Hruby lens and
the indirect ophthalmoscope, and fluorescein angio-
graphy.
Of the 70 eyes entered into the study three were

excluded from the original report because they had
not been followed up for six months. A further four
had missed visits. Hence data from 63 eyes were
initially reported. Of the 70 eyes 44 (63%) were
available for review at intervals ranging from 6-4 to
12-1 years after their initial presentation. Changes in
patients' domicile and social status made contact
difficult, while some patients, particularly those who
had not received treatment, were reluctant to spend
time attending for review. Twenty-one patients could
not be traced, two had died, two refused to attend,
and one was known to have emigrated.
The mean follow-up for the untreated group

(n=19) was 9 5 years and for the treated group
(n= 25) 9-1 years. In the untreated group six patients
were treated for recurrence after the initial attack
and were reclassified as a separate group of subse-
quently treated patients (group S). The remaining 13
untreated patients were designated group U and the
25 treated patients group T.

Results

Persistent symptoms (mostly paracentral scotomata,
minimal distortion, and colour desaturation) were
reported by 23 patients; 6 (47%) in group U, 5 (83%)
in group S, and 12 (48%) in group T. Visual acuities
among these patients were 6/9 or better, with the
exception of one patient with extensive disease
whose VA fell to 6/60 in group S (Fig. 1). The scores
for visual acuity and 100-hue discrimination for this
patient were excluded to allow statistical analysis.

VISUAL ACUITIES
Visual acuities were converted to a simple numerical
scale from 1 (6/4) to 5 (6/12). The mean VA on
presentation, as originally reported, was 3-9 in the
control group (3.8 in group U and 4.2 in group S) and
3-7 in the treatment group. At final follow-up the
visual acuities for the three groups were 2-0 (group
U), 2-0 (group S, excluding the only patient in the
study to fall below 6/12 to 6/60), and 1-9 (group T).
Visual acuities of 6/6 or better were achieved in 37
patients of the 44 at long-term follow-up; 12 (92%) in
group U, 5 (83%) in group S, and 20 (80%) in group

T. There were no significant differences in VA
between untreated patients (group U) and patients
randomised to treatment (group T), either initially
(p=0606) or at final follow-up (p=0-489) (Mann-
Whitney U test).

HUE DISCRIMINATION
Results were available for 35 cases. The mean error
scores at presentation were 243 in group U, 284 in
group S, and 290 in group T. The final error scores
were 104 in group U, 99 in group S (excluding the
patient with final VA 6/60 whose score was 787), and
112 in group T. These represent changes of 59%,
70%, and 60% respectively. There were no statistic-
ally significant differences between the error scores
for untreated patients and those randomised to
treatment either initially (p=067) or at final follow-
up (p=0.94).

RECURRENCES
Thirteen patients gave histories of recurrence during
the follow-up period- 37% of the original control
group and 28% of the treatment group. The differ-
ence was not statistically significant (p=0.76). A
further eight were found to have fluorescein angio-
graphic appearances consistent with recurrent
disease. Hence angiographically documented recur-
rence occurred in 53% of the original control group
and 44% of the treatment group. This difference was
not significant (p=0 79).
Of the 13 symptomatic patients five presented at

the time of their recurrence. The site of recurrence
could therefore be identified in these cases. Two
patients (group U) presented within 12 months of the
original episode and three presented later, between
15 and 29 months (two treated patients and one
control). The recurrences were multifocal and
included the original focus of leakage (Fig. 2) in the
untreated patients. Recurrence occurred within 200
ttm of the original leak, on the border of treated
pigment epithelium, in treated patients. One treated
patient had a new remote site of leakage in addition
to two new leaks adjacent to the original foci (Fig. 3).
The chronic phase of the disease represents a

threat of permanent visual loss and is characterised
by progressive retinal pigment epithelial disturbance.
Of the 41 patients on whom follow-up fluorescein
angiography was performed two untreated, five
treated patients, and two from group S were found to
have diffuse hyperfluorescence exceeding 3000 [tm
(2 DD). Of these, eight gave no history of recurrence
during the period of progressive retinal pigment
epithelial change. The distribution of this change was
inferior to the original sites of documented leakage in
each case. There was no difference in the prevalence
of chronic disease between the groups.
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Fig. 1 A: Resolution ofCSR following treated recurrence.BB: Progressive RPE disturbance eight years after treatment.

COMPLICATIONS OF TREATMENT
Choroidal neovascularisation was identified at the
sites of treated focal leakage in two patients, but
neither was symptomatic (Fig. 4). In both cases the
treatment site was within 750 [im of the fovea. A
further patient showed angiographic evidence of
leakage without a clearly identifiable capillary tuft at
the photocoagulation site; choroidal neovascularisa-
tion could not be excluded as the cause. The neo-
vascular membranes did not involve the fovea at
follow-up intervals between eight and nine years
after treatment, and VAs in these three eyes were 6/5
or better.

Discussion

The main issue we are concerned to address is the
role of photocoagulation in the management of
central serous retinopathy. We defined our diagnos-
tic criteria and selected patients with good initial
visual acuity for whom a decision concerning treat-
ment presents a dilemma given the expected spon-
taneous resolution of the disease.
The long-term visual outcome in our study was

good and was not significantly different in treated
patients as compared with untreated patients. A
similar result was observed in a randomised trial of

Fig. 2. A: Leakage in acute CSR. B: Multifocal recurrence including originalfocus.
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Fig. 3 A: Leakage in acute CSR. B: Recurrence adjacent to treated sites.

treatment by Watzke et al.,7 while Klein et al.'3
reported spontaneous recovery with vision of 6/12 in
27 consecutive patients treated conservatively.
The rationale for treatment as postulated by

Maumenee3 was that central serous retinopathy
resulted from leaks through defects in Bruch's mem-
brane and the adjacent retinal pigment epithelium
and that focal photocoagulation would occlude these
defects.
While it is true that direct photocoagulation

reduces the duration of detachment in comparison
with indirect or no treatment,84 the mechanism by

which this is achieved remains controversial.
Spitznas'5 has reviewed the experimental evidence on
the nature of the retinal pigment epithelial abnor-
mality. He postulated a reversal in the direction of
water transport across the abnormal retinal pigment
epithelium- such that this occurs from the choroid
towards the neuroretina.16 Photocoagulation may
achieve resolution of detachment by destroying the
abnormal focus of pigment epithelial cells and induc-
ing migration of adjacent epithelial cells across the
treatment site, hence restoring function to the focus
of 'leakage'. In our study recurrence did not occur at

IQ )

Fig. 4 A, B: Choroidal neovascularisation at treatment site.
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the treatment site but from a focus about 200 Rm
from it, while recurrence in untreated patients did
indeed occur at the site of the original leak. There
was, however, no difference in the recurrence rate of
acute CSR between the two groups.
The recurrence rate among treated and untreated

patients has not hitherto been established for a
prospective, randomised trial, and existing data are
not concordant. No significant difference was found
by Watzke et al. 4 in a prospective study, nor by
Nanjiani" or Gilbert et al."7 in retrospective studies,
while Dellaporta'8 and Robertson and Ilstrup8
believed there was a reduced incidence of recurrence
among treated patients. Robertson and Ilstrup8
found no recurrence among a small number (n=7) of
treated patients whose outcome was reported at 18-
month follow-up. In our long-term prospective study
we found no evidence that treatment reduced the
recurrence rate of acute CSR.
Of particular interest was the finding that treat-

ment did not reduce the incidence of chronic disease.
The concept of chronic disease is now widely
accepted, though it is uncertain whether this
represents recurrence or the chronic passage of fluid
across the retinal pigment epithelium (RPE) towards
the neuroretina.7182' The manifestation of chronic
disease is the involvement of large areas of abnormal
RPE, contiguous with the original site of leakage and
often gravity-dependent, which are angiographically
evident as areas of hyperfluorescence at the level of
the RPE. Our results do not support the concept that
chronic disease results from recurrence, since only
one patient with chronic disease had a history of
recurrent disease and of the 13 with symptoms of
recurrent attacks only one had chronic disease.
The most serious complication of treatment is

choroidal (subretinal) neovascularisation as reported
by Schatz et al.22 It is assumed that, when a diagnosis
of CSR is made, early neovascular membranes
(NVM) can be specifically excluded as a cause of
serous detachment. In earlier series this possibility
was not fully appreciated, and of the 27 cases
reviewed by Schatz et al. a proportion did indeed
have NVMs rather than CSR at the time of diagnosis.
In others NVMs were suspected but not proved. Of
the cases of true CSR in which development of an
NVM followed laser treatment, the common factor
was the proximity of the leakage site to the fovea.
Schatz et al. postulated that the combination of high-
power densities delivered and the high concentration
of absorbent pigments at the fovea probably resulted
in ruptures of Bruch's membrane, hence stimulating
neovascularisation. These cases were symptomatic
and therefore presented to an ophthalmologist.
NVMs have not been reported in many series.
Watzke et al. 14 reported two among 20 treated cases

and these involved central vision. Our cases, how-
ever, demonstrate that NVMs distant from central
vision may be both asymptomatic and stable, which
may account for the paucity of NVMs complicating
treatment which have been reported, particularly in
retrospective studies.
Most patients with CSR who present with VAs

equal to or better than 6/12 achieve recovery of good
visual acuity, which is hastened by laser treatment.
The only patient to suffer visual deterioration was
originally in the untreated group. The visual out-
come, however, as measured by Snellen acuities and
Farnsworth Munsell 100-hue discrimination, does
not necessarily measure all attributes of visual func-
tion and permanent symptoms existed in patients
with good recovery of function as measured by these
techniques. It was found by Chuang et al.Y that rod
threshold elevation during acute CSR exceeded 3-5
log units and was directly related to the height of the
detached retina. Recovery of threshold to within 0-5
log unit of normal was recorded within three weeks of
clinical resolution. Thus a small long-term deficit
remained. Chronic disease was characterised by
threshold elevation of 3.5 log units in areas of
abnormal RPE in the absence of detectable neuro-
sensory detachment.
There was incomplete ascertainment, since only

63% of the patients entered into the trial were
reviewed, and it is possible the results may be biased.
This is unlikely, because the main reason for failure
at follow-up was that patients were untraceable, and
this would not be expected to be biased by visual
outcome.
We conclude that treatment does not reduce the

incidence of recurrent disease or of chronic CSR in
which progressive retinal pigment epithelial disturb-
ance presents a real threat of permanent visual loss.
Our results suggest that the conclusions drawn from
the original study remain valid; that the role of argon
laser photocoagulation in CSR with good visual
acuity is limited to hastening relief of symptoms by
achieving speedier resolution of serous detachment.
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